Summary. Using the immunoperoxidase method, neurons containing luteinizing hormone-releasing hormone (LHRH) and somatostatin (SRIF) were identified in the hypothalamus of growing ewe lambs between 3 days and 16 weeks of age. Both peptidergic neuronal systems were well developed in the early postnatal period. The centres producing LHRH were found to be situated in the anterior region of the hypothalamus and preoptic area. Immunoreactive (ir) LHRH perikarya in growing lambs were readily stained by the various anti-LHRH antibodies used and they were generally more numerous in young animals than in foetuses and adults. The concentration of irLHRH material stored in the median eminence (ME) increased with lamb age, reaching a maximum around 12 weeks of age. The centre producing somatostatin, situated in the anterior periventricular area of the hypothalamus, did not develop before the postpartum period. The irSRIF material in the ME was greatly depleted during the first neonatal days but regained its former level by 8 weeks of age. From 10 to 16 weeks of age, these stores in the ME were again depleted. The results show that the two neuronal systems investigated developed in a different way in the growing lamb. The secretory activity of these systems changed during subsequent periods of growth. The importance of these events in the processes of body growth and reproductive system maturation are still to be determined.
pituitary-gonadal system in growing ram lambs has been reported (Collu et al., 1983) . It has been shown that this system becomes active in rams after parturition (Foster et al., 1972) . The sensitivity of the pituitary gland to LHRH stimulation has been demonstrated in foetal (Foster, 1974) and newborn (Foster et al., 1972 ; Mueller et al., 1981) sheep.
In order to better understand the role of the hypothalamus in the control of pituitary hormones during development in the lamb, we investigated the maturation of two hypothalamic neuronal systems which might take part in growth and sexual maturation.
Material and methods.
The experiments were carried out on 25 Merino ewe lambs between 1 and 16 weeks of age. Nine groups of lambs of various ages were studied (table 11. The lambs were slaughtered, decapitated and their brains immediately perfused via both internal carotid arteries with 0.1 M phosphate buffered saline (PBS) and subsequently with paraformaldehyde-picric acid buffered with 0.1 M PBS (Zamboni and De Martino, 1967) . The hypothalami were dissected 30 min after the start of perfusion and postfixed for 72 h by immersion in Bouin fixative with trichloroacetic acid (Halmi, 1952 Discussion.
The present study demonstrates that localization of irLHRH perikarya in growing lambs is the same as in foetal and adult sheep (Polkowska, 1981 ; Lehman et al., 1984 ; Advis et al., 1985 ; Polkowska, 1986) . The presence of irLHRH perikarya in the rostral part of the hypothalamus and the preoptico-septal area of the brain has been also shown by Lehman et al. (1984) and Advis et al. (1985) . Contrary to our present data, Dees et al. (1981) found LHRH perikarya mainly in the ventromedial hypothalamus of sheep. In comparison with the foetal period (Polkowska, 1986) (Cotta et al., 1975) and that the frequency of LH pulses increases between 1 and 8 weeks of age (Foster et al., 1978) . The pituitary gland gains the ability to secrete LH in response to LHRH during the first few weeks after birth (Galloway and Pelletier, 1974 ; Lee et al., 1976) , and the total quantity of LH released by exogenous LHRH increases after 12 weeks of age (Galloway and Pelletier, 1974) . These changes might reflect a maturation of the central mechanism, i.e. the LHRH neuronal system governing LH secretion during ewe aging.
The irSRIF perikarya were localized in the preoptico-septal area and the anterior periventricular part of the hypothalamus, so growing lambs are similar to humans, monkeys (Filby and Gross, 1983) and rats (Alpert et al., 1976 ; Krisch, 1978 ; Dierickx and Vandesande, 1979) . Periventricular localization in sheep includes the localization of neurophysin within the boundaries of the suprachiasmaticus and the anterior periventricular part of the paraventricular nucleus. Deafferentation experiments in rats have shown that most of the SRIFcontaining neurons originating in these areas leave the perikarya in a lateral direction, form loops across the lateral hypothalamus, and enter the mediobasal hypothalamus at the ME level (Makara et al., 1983) . This could explain why we observed a high number of SRIF neurons in the ventromedial nucleus. SRIFcontaining fibres in the vicinity of the anterior commissure have also been reported in rhesus monkeys and humans (Filby and Gross, 1983) and are thought to be projections from cell bodies situated in the preoptico-septal region. We observed that various somatostatin-producing centres appear and disappear in the sheep brain throughout the foetal period (Polkowska, 1986) . The centre situated in the anterior periventricular area of the hypothalamus and invisible until the last days of pregnancy, became prominent in growing lambs. Considering that this centre supplies somatostatin mostly to the ME, these observations suggest that the importance of somatostatin as an hypophysiotrophic hormone increases with age; and that this system matures after parturition.
The population of somatostatin perikarya, found in the preoptico-septal area of the brain, differed morphologically from the paraventricular one ; its function in sheep has not been determined yet. It has been suggested that extrahypothalamic somatostatin neurons in rats are independent from the hypothalamic system and that somatostatin produced by these neurons acts as a neurotransmitter or a neuromodulator rather than a hypophysiotrophic hormone (Krisch, 1980) . It is generally agreed that somatostatin is one of at least two factors in the hypothalamus which modulate somatic growth by controlling growth hormone (GH) secretion. The inhibitory mechanism mediated by hypothalamic SRIF probably develops in ruminants during the foetal period. In the sheep foetus, exogenous somatostatin suppresses plasma GH levels (Gluckman et al., 1979a, b) , indicating the presence of SRIF receptors in the foetal pituitary. Somatostatin appears in the sheep hypothalamus in the second part of pregnancy (Polkowska, 1986) . The dramatic decrease in irSRIF content in the ME, observed in neonates, might be associated with a sudden fall in plasma GH during parturition (Wallace et al., 19731 . SRIF is a potent inhibitor of GH under stress (Kasting et al., 19811 , so the depletion of irSRIF material in the ME stores around the neonatal period might reflect the rapid release of this peptide during parturition.
Little is known of the role of somatostatin during growth in lambs. From the results presented here it is evident that the SRIF neuronal system is mature by 8 to 10 weeks of age. The reduction of SRIF stores in the ME during this period could be interpreted as a rapid release of this hormone into the capillary system of the primary plexus. The subsequent increase in the level of SRIF material between 10 and 16 weeks of age presumably reflects further maturation of the GH secretory mechanism. Mean GH concentration tends to decline with age (Klindt et al., 1985) and remain at a level similar to that in adults or about one-twenthieth of that in foetuses (Basset et al., 1970 
